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Technical Aspects of Wetlands

Wetland Definitions and
Classifications in the United States

By Ralph W. Tiner’

“Wetland” is a generic term for all the different kinds of wet habitals—
implying that it is land that s wet for some period of time, but not necessarily
permanently wel. Weilands have numerows definitions and classifications in
the United States as a result of their diversity, the need for their inventory, and
the regulation of their uses, This artcle provides an overview of wetland defi-
nitions and classification systems of major wetland types in the United States.
Ttalso intreduces the 115, Fish and Wildlife Service (FWS) classiGeation 5Y8-
temn (Cowardin and others, 1979) that is used throughout this volume,

Wetlands typically occur in topographic scttings where surface water
collects and (or) ground water discharges, making the area wet for cxtended
periods of tme, Examples of some of these topographic settings, and some
common names for wetland types associated with them are:

* Depressions (swales, slonghs, prairie potholes, Carolina bays, playas, ver-
nal pools, oabows, and glacial kettles)

* Belatively flat depositional arcas that are subject to flooding (inlertidal flacs
and marshes, coastal lowlands, sheltered embayments, shorelines, deltas,
and flood plains)

* Broad, (at arcas that fack drainage outlets (interstream divides and per-
mafrost muskegs)

* Sloping terrain associated with springs, sceps, and drainageways; and relu-
tively flat or sloping areas adjacent to bogs and subject to expansion by
avcumulation of peat

* Open water bodies (floating mats and submersed beds)

Cross seetions of some typical wetland landscapes and the pasition of the wet-
tand relative to specific lopographic features are shown in Agure 14

All areas considered to be wetlands must have cnough water at some time
during the year to stress plants and animals that are not adapted o Life in wa-
ter or saturated soils. A variety of wetland plant communities and soil types
have developed in the United States becanse of regional differences in hdra-
logic regimes, climate, soil-forming processes, and geologic seftings. Conse-
gquently, many ferms, such as “marsh,” “hog,” “fen,” “gwamp,” “pocosin,”
“pothole,” “playa,” “salina,” “vernal poel,” “bottom-land hardwood swamp,”
“river bottom,” “lowland,” and others are applied to different types of wel-
lands across the country.
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WETLAND DEFINITIONS

Wetlands have been defined for specific purposes, such as research stud-
ies, general habitat classification, natural resource inventorics, and environ-
mental regulations. Refore the beginning of wetland-protection laws in the
1960%, wetlands were broadly defined by scientises working in specialized
fields (Lefor and Kennard, 1977), A botanist’s definition would empliagize
plants; a soil scientist would focus on soil properties; and a hydrologist’s defi-
nition would emphasize flactuations of the water table.

Monregulatory Definition

The FWS developed a nonregulatory, technical definition that could have
several uses, ranging from wetland protection Lo scientific invest gations. This
definition emphasizes three Important anributes of wetlands: (1) hydrology—
the degree of flooding or soil saturation: (2) vegetaton—plants adapted to grow
In water o in a soil or substrate that is occasionally oxygen deficient due fo
saturation (hydrophytes); and (3 soils—rthose saturated long enough during
the growing season to produce ox veen-deficient conditions in the upper part
of the soil, which commuonly includes the major part of the ot 2one of plants
thydric soils} {Cowardin and others, 1979; Tiner, 1991}, To supplement this

" 1115, Fish and Wildlife Service.
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Figure 14, Cross sections of selected welland
landscapes showing typical positions of
wedlands relative to tlopographic features.
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definition and to help idenify wetlands in the United States, the FWS pre-
prared a Hst of wetland plants (Reed, 1988). 1o addition, the Soil Conserva-
tion Service' (SCSY developed a list of hydre soils (U8, Soil Conservation
Service, 19910

Cnthe basis of plant and soil conditions, wetlands typically fall inte one
of three categories; (1) arcas with hydrophytes and hydric soils (marshes,
swamps, and bogs); (2) areas without soils but with hydrophytes (aquatic
beds and scaweed-covered rocky shores); and (3) areas without soil and
without hydrophytes (gravel beaches and tidal flatz) that are periodically
Nocded. The FWS definition generally does not include permancnot deep-
waler aress 35 wetlands. However, permanent shallow waters that commonly
support aquatic beds and emergent plants (erect, rooted, nonwoody plants
thal arc mostly above water) are classified as wetlands.

Regulatory Definitions as Compared to Nonregulatory
Definitions

Tnnthe 1960°s and 1970, State and Federal environmental laws gave some
protection to wetlands. On the basiz of different interests to be protected,
however, each governing body developed a different definition of wetlands.
Examples of some of these definitions are given in table 2. Only wet soils
vegetated with hydrophyles are considered as wetlands by the three Federal
agencics involved with regulation—ihe $C5, the 1.5, Environmental Pro-
tection Agency (EPA), and the U5, Army Corps of Engineers (Corps). The
FWS uses 5 nonregulatory definition that i broader and includes aquatic beds
in shallow freshwater and naturally nonvegetated areas. In the context of veg-
etated wetlands, all four agency definitions arc conceptually the same in that
they include hydrelogy, vepetation, and soils,

Muost States have developed regulatory definitions (o protect certain wet-
lands from cxploitation. Therefore, State definitions are much broader than
any of the Federal definitions. The State defnitions tend to emnphasize the
presence of certain plants for identification purposes (table 21 However, the
States did not produce  comprehensive list of “wetland plant species,”
making it difficult to use vegetation consistently to identify the limits of wet-
lands (Tiner, 1989 and 1993a).

WETLAND CLASSIFICATION

“Wetland classification,” as used in this article, refers 1o the desizna-
tion ofdifferent wetland types on the basis of hydrology, vegctation. and soils,
The Federal Government’s carly attempts to classify wetlands were motivated
largely by agricultural interests that sought to convert wetlands to cropland.
‘e firsd classification systems put wetlands into a few general calegories
on the basis of location—river swamps, lake swamps, and vpland AWAmpsE
(Wright, 1907}, Other classification systems were related 1o the degree of
inundation—permanent swamps, wet grazing land, perodically overllowed
land, and periodically swampy land { Dachnowski, 1920,

Later wetland classifications developed from a need to differentiate wet-
lands from other land-cover types for regional and national plannins TMIpOSSE,
or because of ecological interest. Martin and others (1953) developed a “Clas-
siffcation aof Werlands in the United States ™ to serve as a framework for the
1934 national inventory to assess the amount and Lypes of wetland water-
fowl habital. Although this system is 5611 in use, the insdequate definition
i wetland types has led to inconsistencies in application across the country
{Cowardin and others, [979).

When the FWS began a roview of existing wetland inventories in 1974,
they found more than 50 classification schemes (U.S. Fish and Wildlife Ser-
vice, 1976}, The only one of these that was natienally bascd was that of Martin
and others (1953, Subsequently, the WS worked wilh several pProminent
wetland scientists and mapping experts to identify necessary elements for a
new classification system based on the concept of ecosystzims (Sather, 1976).
Four key ohjectives were establishad:

* ldentify ecologically similar habitar unirs

+ Classify these units systematically to facilitate TCSOUICE-Management
decisions

» Ientify units for inventory and mapping pUrposes

= Provvide uniformity in concept and terminology throughout the country

' The SC5 became the Matur| Besources
Canservation Service in 1994,
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Table 2. Examples of wetland definitions used by Federal and Stale agencies in the United States

Orgenization {reference)

FEDERAL

1.5, Fizh and Wildlifa Service
{Cowardin and gthers, 1979)

LLE. Army Corps of Enginecrs

(33 CFR 328.3)

1.5, Environmentz| Protection Agency
(40 CFR 230.3)

LLE, Soil Conzervation Sarvice

[Mational Food Security Act Manual 1988)
{Tha Act iz commonly known az

the *Swampbuster™}

STATE

Connecticut
[CT General Statutes, Sections 22235 to 45,
inclusive, 1972, 1987)

Connecticut

{CT General Statutes,
Sactions 22a-28 to 35,
inclusive 1964

Rhede lsland

Cogstal Resources Management Council
(Rl Coazlal Resources Management
Pragram

as amendad June 28, 1983

Rhode |sland

Dapartment of Environmantal
Manzgament (Rl General Law,
Sections 2-1-18 et seq.)

Mow Jarssy

(Finzlands Frotection Aot
N.J. STAT ANN.

Section 13:18-1 to 1379

Mow Jarsay

{Coastal Wetland Protection Ant -
ML STAT. ANM,

Section 13:18-1 to 13:94-10)

Massachusatts
(MA General Law
Chapter 131, Section 40)

Wetland definition

“Wetlands sre lands transitional bebwsen terrestrizl and aquatic systems where the water table is usually at ar
nzar the surface or the fand is covered by shallow water. For the purposes of this olzssification wetllands muost
have one or mose of the following thres attributes: (1} at feast pariadically, the land supports predominzngly
fydrophiytes: (21 the substrate is predominantly undrained hydric soil; znd (3} the substrate is nonsoil and is
saturated with water or coverad by shallow water at some time duering the growing s2ason of each year,”

“Watlands are thoss aveas that arz inundated or saturated by surface or groundwater at & frequency and duration
sufficient to supgort, and thet under normal sircumstances do support, a prevalancs of vegatation typically
erlapted for fife in saturated soil conditfons. Watlands ganerally include swamps, marshas, bogs, and similar
areas.”

“Wetlands are defined az sress that have & predomingnce of hydric soils and that are inundated or satursted by
slrfaca or ground water at a frequency and durstion sufficient to support, and under normal circumstances do
suppart, & prevalznce of hydrophytic vegetation typically adapted for life in saturated soil conditions, BECEpt
lands in Alaska identified as having high potential for ageiculturs! development and a pradominancs of
parmafrost soils.”

“Wettznds mean lznd, including submerged fand which consists of any of the soil fypes designated as poarly
dreingd, very peorly drained, alluvial, and Tloadgplain by the National Conperative Sails Su rvity, 45 may be
amended from time to time, by the Soil Conservation Service of the United States Department of Agriculture,
Watercourses are defined as rivers, slreams, brooks, waterways, lzkas, ponds, marshes, swamps, bogs, and all
other bodies of water, natural or artificial, public or private.”

“Wetlands are thoss areas which Border on or lie beneath tidal waters, such as, but nat limited to benks, bogs,
galt marshes, swamps, meadows, fats or ather low fands subject to tidal action, including those areas now or
formarly connscied to tidal waters, and whose surface iz af or balow 20 elevation of one foot above local gxtrams
high water.” (Also includes a list of plants capable of arowing in tidel wetlands,|

“Coastal wetlands incfude salt marshes and freshwater or brackish wetlandz contiguous to salt marshes. Aress of
open water within coastal wetlands are congidered a part of the watland. Salt marshes sre areas regulary
inundated by salt water through either natural or 2rificial water courses and where one or mare of the following
species predomingte:” (8 indicator plants listed). “Contiguous and associsted freshwater or brackish marshes are
those whare one or more of the fellowing species pradomingte:™ (9 indicator plents listed).

Frash weater wetlands are defined to include, “But not be limited to marsh &5; swamps; bogs: pands; river ang
strezm flocd plaing and banks; arezs subject to flending or storm flewage; smergent and submergent plant
communities in any body of fresh water including rivers and streams and thet ares of land within fifey feat (60" af
the edge of any bog, marsh, swamp, or pond,” Various wetland typ=s arz further defined on she basis of
hydralagy and indicstor plants, including bog (15 types of indicator plantsh, marsh (21 types of indicator plants),
and swamp (24 types of indicator plants plus marsh plants).

“Wetlands are thoss lands which are invndated or saturated by water &t & magnituds, durstion and frequanpy
sufficient to support the growth of hydrophytes, Wetlands includs lands with poorly drained or vary poorly
drzined soils 25 designated by the Mationzl Cooperative Soils Survey of the Soil Conservation Service of the
Linited States Department of Apriculture, Wetlands includs coastal wetlands znd inland wirtlands, including
submerged lands,”

"Coastal wetlands are banks, low-fying marshes, meadows, flats, and other lowlands subject to tidal inundation
which support or are capehle of supparting one or more of the following plants:” (29 plants are listed). “Inlang
wtlands” are defined as including, but net limited to, Atlantic white cedar swamps (15 plants listed), hardwood
swemps (19 plants specified}, pitch ping lowfands [10 plants listed), bogs (12 plants identified), inland marshes (6
groups of plants listed), lakes and ponds, and rivers and straames,

“Comstal wetlands" are “any bank, marsh, swamp, meadow, fizt or other low land subject to tidal action in the
Delawsre Bay and Delsware River, Baritan Bay, Sandy Hook Bay, Shrewsbury Biver including Mavesink River,
Shark River, and the coastal inland weterways extending southerly fram Manasguan Inlet 4o Cape May Harbor, or
at &ny inlet, estuary, or those aress now of formarly connected to tdal areas whose surface is at or below an
elevation of 1 foot above local extreme high water, znd upon which may grow or is capahlea of growing some, ut
not necassarily all, of the following:™ (19 plants are listed ) Coastal wetlands excluds “any land or real property
subject to the jurisdiction of the Hackensack Meadowlands Development Cornrmission,...”

“The term “frashwater wellands” shell mean wet meadows, marshes, swamps, bogs, zreas where groundwster,
flowing or standing surface water or ice providas a significan? part of the supporting substrate for a plant
commurity for at legst five months of the year; emergent and submergent plant communities in inland waters:
that portion of any bank which touches any inland waters.” Various wetland types are further defined on the basis
of hydrology and indigater plants and include bogs 119 types of indicator plants), swa mps (22 types of plantz),
wet meadows (12 types of plantsl, and marshes (22 types of indicater plants),
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WETLAMDS AND DEEPWATER HABITATS

Systam Subsystem
—Suhtidal
Marine
Intertidal ————ou
——Subtidal —
——=Estuaring
Intertidal
———Tidal

Lowsr Ferannial —

[watlands anlyl

Riverineg
——UWUppar Parennial —
I—!nre;mi:mnt —_—
~——Limnatic ——
[daepwatar habiat
Lacustrineg | only)
| :
——Litteral
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Class

Rock bottam
Unconsolidated bottom
Aouatic bad

Riaf

Agpuatic bed

Reed

Ageky sharg
Uneonsolidated shore

Fock bottom
Unconsolidated bottom
Aguatic bed

Feeaf

Aguatic bed

Rl

Streambod

Rocky shore
Unconzsolidaled shore
Ernergant wetland
Scrub-shrub wetland
Forested wetland

Rack bottom
Unconsalidated bBoitam
Aguatic bed

Streambad

Focky shora
Unconsolidated shore
Emergent watland

fock bottom
Urconsolidated bottam
Aquatic bed

Rocky shore
Unconsolidated share
Emeargent weilamnd

Rock bottom
Uncansaolidated bottam
Aquatic bed

Focky share
Unconsolidated shore

Streambed

Rock bottom
Uncansalidated boettom
Aquatic bed

Rock bottom
Unconsolidated bottom
Aquatic bed

Rocky shore
Unconsolidated shore
Ernergent weiland

Aock bottom
Unconsalidated hottom
Aguatic bed
Unconsolidatad share
Mess-lichen wetland
Emergent wetland
Serub-shruby watland
Forested wetland

Figure 15, Classification hierarchy of wetlands and deepwater habitats
showing systemns, subsystems, and classes. (Source: Cowardin and

othars, 1979),
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Ohnthe basts of these objectives, the FWE dewve]-
oped & new wetland classitication system. The sys-
tem was cxlensively field tested and reviewed by pub-
lic and private scctors before being published as
“Classification of Wetlands and Deepwatar Halritats
of the United States” (Cowardin and others, 19790,
Since its publication, the system has become the na-
tiomal and internaticnal standard for identilving and
classilying wetlands (Mader, 1991; Gopal and athers,
1987).

THE U.S5. FISH AND WILDLIFE SERVICE
WETLAND CLASSIFICATION SYSTEM

Aosynopsis of the FWS wetland classification
system s presented hers. Fach of the State summa-
ries in this volume gives a general summary of the
aystenn, and a more comprehensive discussion can be
found in Cowardin and athers (1979), The system de-
scribed here proceeds from general o specific, as
shown in figure 15,

Systern.— Bach system represents “a complex of
wetlands and deepwater habitals, that share the influ-
ence of sinilar hydrologic, geomerpholagic, chemi-
cal. or biological Fectors™ (Cowardin and others, 1579,
p. 4} Five systems are defned:

* Marine—open oecan and its associated coastlipe

+ Estuarine—tidal waters of coastal rivers and
cmpayments, salty tidal marshes, mangrove
swarnps, and tidal flats

* Riverine—rivers and sircams

= Lacustrine —lakes, reservoirs, and large ponds

* Palustrine—marshes, wet meadows, fans, plavas,
potholes, pocosing, bogs, swamps, and small
shallow ponds

The overwhelming majority of the Mation's wei-
lands fall within the Palusitne System; maost of the
remaining wetlands are in the Estuarine Svstem.

Sebwstem —Fach system, except the Palustrine,
15 divided into subsvstems (fig, 15) The Marine and
Estozrine Systems have two subsystems that are de-
fined by tidal waler levels: subtidal—continuously
submersed areas; and inlertidal— alternately fooded
and exposed to air. The Lacusinine System has two
subsystems that are defined by water depth: linorsl—
the shallow-water zone where wetlands extend from
the lakeshore to 2 depth of 6.6 fect below low water
or to the extent of nonp- = 'stent emergent plants such
s arrowheads, pickerelweed, wild rice, or bulrash, if
they grow beyond that depth; and limnetic—the
deepwater zone where low water is deeper than 6.6
feet (deepwater habitat), The Riverine System has
frur subsystems that represent different reaches of &
flowing freshwater system: tidal—water levels sub-
ject to tidal fluctunions; lower perennial—perma-
nent, slow-flowing walers having & well-developed
fload plain; upper perennial—permanent, fast-flow-
ing waters having very little or no flood plain; and in-
termiltent-—streambeds with flowing water for only
part of the year.

Classes.—EBach subsystem is divided into
classes, which describe the peneral appearance of the
wetland or deepawater habitat in terms of the domi.
mant vegetative form, or composition of the substrate
(table 3). For arcas where vegetation covers 30 per-
cent o more of the sucface, Ave vegetative classes ane
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Table 3. Classes and subefasses of wellands and decpwater habitats as defined by Cowardin

and others (19749)

Clasa

Rock bottam

Unconsolideted hottom

Brief deseription

Generally permananthy floodad areas with bottom sub-
strates consisting of at least 75 parcant stonaz and
bowtlders and less than 30 percent vegatetive cover

Subclazses
Bedrock; rubhie

Gengrally permanently fiooded areas with bottom sub-
strates consisting of at [east 25 parcant particles smaller
than stones and less than 30 percent vegetative cover

Cobbla-gravel; zand;
mud; arganic

Anualic bed

Ganarally permanently flooded areas that are veg-
etatad by plants growing principally on or balow tha
water surface.

Faaf

Streambed

Characterized by slavations above the surrounding
substrate and intzrfarence with normal wave fow; they
are primarily subtidal.

Algal; aquatic; rooted
vascular; floating vascular

Coral; mallusk; worm

Channel whese battam is completely dawsterad at low
water pariods,

Bedrock: rubble; cobble-gravel;
sand; mud; organic; vegetaled

Rocky shors

Wetlznds charactarized by bedrock stones or boulder
with areal covarage of 75 percent or more and with less
than 30 percent coverage by vegetation.

Bedrock; rubble

Unconsclidated shore

Wetlands having unconsclidated substrates with |ess
than 75 percent coverage by stones, boulders, and bed-
rock and less than 30 percent native vegetative cover

Cehble-gravel; sand; m ud:_
arganic; vegetated

Mass-lichen welland

Wetlands dominated by mosses or lichans where other

Maoss; lichen

k]

plants have lzss than 30 percent coveraga.

Emergent watland
drophytes,

Wetlands dominated by erect, rooted, herbaceous hy-

Persistent; nonparsistent

Scrubeshrul watland
feet [G maters} tell

Wetlands dominated by woody vegetation less than 20

Deciducus; svergreen;
dead woody plants

Forested wetland
mitersh or taller.

Watlands deminated by woody vegetation 20 feet (B

Ceciduais; e'.-erg;ua;'a.?
dead woody plants

uscd—aquatic bed, moss-lichen wetland, emergent
wetland, serub-shruls wetland, and forested wetland.
Aguatic beds may be either wetlands or decpwater
habitats, depending on water depth.,

Six other classes are used where vegetation gen-
crally is absent and where substrate and degree of
floading are distinguishing features—rock bottom,
uncensolidated bottom, reef. streambed, rocky shore,
and unconsclidated shore. Areas that are nonvegetated
and permanently flooded are classed as cither rock
bottom or uncensolidated bottom. Areas that arc pe-
riodically flooded are classed as streambed, rocky
shore, or unconsolidated shore. Reefs are found in
both permanently floaded {decpwater habitats) and
periedically floodad tidal sreas (wetlands).

Subclass.—Each class is divided further into
subclasses (table 3) 1o define the substrate in non-veg-
etated arcas or the dominant vegetation in vegetated
arcas. In vepgetated areas, the subclasses are—persis-
lent or nDﬂpC]’iiSE&n[ emergents, moesses and lichens,
or broad-leaved deciduous, nesdle-lesved deciduous,
broad-leaved evergreen, needle-leaved evergreen, and
dead woody plants. In nonvepetated areas the sub-
classes are—hedrock, rubble, cobble-gravel, mud,
sand, and orzanic.

Dominance Tepe.—Below the subclass, domi-
nance type can be applicd o specify the dominant
plant ¢r animal in the wetland, This level allows one
r distingnish between distinet plant communitics

{red maple forested weiland and pin oak forested wer-
land, or a tussock-sedge-dominated cmergent wetland
and cattsl-dominated emergent weiland), In this way,
individual wetlands can be prouped in ecologically
similar units,

Modifiers. —The classification system also uses
mrdifiers to describe hydrologic, chemical, and soil
charactaristics, and the effects of humans on the wet-
lands. The four specific modifiers used are—iwater re-
girne, water chemistry, sodl, and special. These modi-
fiers can be applied to classes, subclasses, and domi-

The FWS
classification system
has become the

Basica Tapias. national and
The watcr-regime modifiers describe flooding or — fnfernational

goil saturation and are divided into two main

greups—iidal and nontidal. Tidal modifiers can be %Iaﬂdfzu‘t?' for

subdivided into two general catcgories—sali- and :dentrfymg and

brackish-water and freshwater. The nontidal modi-
fier—inland freshwater and saline—defines condi-
tions where runoff, ground-water discharge or re-
charge, evapotranspiration, wind, and lake seiches
toscillation of the water) cause water-level changes.
Both tidal and nontidal modifiers are briefly defined
in table 4.,

Water-chemistry modifiers are divided into two
catcgories: salinity and pH. The salinity medifiers
have been further divided into two groups: haline for
estuarine and marine tidal arcas dominated by sodium
chloride and saline for nontidal arcas dominated by
salts other than sodium chioride, The salinity and

classifying

wetlands.
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Table 4. Water regime modiliers ss defined by Cowardin and others (1979

Groug Water type
__ Salt- and
krrackish-
weter argas
Tidal —
— Freshwater

* Infand fresh-
Mentidal —I water and

- saline areas

Water regime and definition

— Sublidal — Permanentiy flooded tidal waters

Irreguiarly exposed — Exposed lesg often than daily by tidas
Regularly flooded — Daily tidal flooding and exposure ta air

— Irregularly flooded — Flooded less ofter than daily znd
typically exposed to air

— Permanently leoded — Permansntly flooded by tides and river
aoverflow but with fidal fluctuation in water levels

Semipermanently flocded — Flooded most of the growing seasan
by river overftow but with tidal fluctuation in water [ovels

Regularly flooded — Daily tidal flooding and exposgre to air

Eeasonally flocded — Flooded frregularly by lides and river averflow

— Tempararily flooded — Flooded irregularly by tides and for hrief
pericds during growing season by river overflow

= Fermanently flooded — Fleoded throughout the year in all years

Intermistently exposcd — Flooded year-round except during
extreme droughts

Sernipermangntly flooded — Floaded throughout the growing
522500 In Most years

Seasonally flooded — Flooded for extended periods in the qrawing
sBason, hut surface water is usually absent by the end
of the growing seasan

EBaturated — Surface water is seldom present, but the substrate
is saturated to the surface for most of the growing s=ason

Tempotarily flooded — Flooded for only brief pericds during
the growing sesson, with the water table usually
well below the soil surfzce for most of the seaszon

Imermittantly Acoded — The substrate is usually exposed and only
fleoded for variable periods without detectable
| seazonal periodicity imay be upland in some sitwations)

— Antificially flooded — Duration and amount of flooding is controlled
by purnps ar siphons in eombination with dikes or dams

fluctuations in salinity of water in a wetland and the
type of salt causing the salinity determines what plant

Mitsch and Gossclink (1986), Nicring (1984), Tiner
(1984, 1987, 1993h), and Wilen and Tiner (1993).

and animal species the wetland can support. The pH

moditiers identify waters that arc acid (pH Iess than

CONCLUSIONS

3.5), circummeniral (pH 5.5-7.4), and alkaline (pH

The FWS wetland
classification system
has provided a
uniformity of
wetland terminology.

greater than 7.4).

modify a wettand),

Alhongh an extensive treatment of wetlands is
bevond the scope of this article, it would be incom-
plete without examples of the classification of some
of the different wetland types, In figure 16, some of
the inajor wetland 1ypes are listed by their common
names and then classified by the FWS system. The
variety of wetlands and their locations also are illus-
tratedl. For further information on wetland tvpes, sce

Soil modifiers are divided into two categories
organic and minersl. In general, if 4 soil has 20 per-
cent or more organic matter by weight in the ugper
16 inches, it is considered an organic soil. 7 i1 has
less than this amount, it is a mineral soil.

Special modifiers arc used to deseribe human or
beaver activities, These modifiers are: excavated, im-
pounded {obstruct outflow of waler), diked {obstruct
infloww of water), partly drained, farmed, and artifi-
cial (materials deposited by humans to create or

The FWS3 wetland classification system places
ecologically similar habitats into a hierarchal system
that permits wetland classification down o domi-
nance fypes, which are based on dominant plants or
substrates, The system can be used to identify units
for inveniory and mapping for Federal and Statc wet-
land inventories. It also has provided a uniformity of
wetland terminology, The FWS uses this classifica-
tion to determine wetland status and trends—infor-
mation useful to resource managers and planners at
all Tevels of government,

Since the 1954 inventory by the FWS, wetlands
have changed because of natural and human-related
activitics, Wetland characteristics and values have
become better defined, more widely known, and
more appreciated. As a result, Federal and State leg-
islation has been passed to protect wetlands, and
some States have completed wetland surveys
{(Cowardin and others. 1979) to aid in protecting and
managing this resource,
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CXPLANATION
Mumbser  Geagral wetland type Location System Fubsystem  Class Sublass Water regime
_1 Willaw swarnp Alaska Range east of Poxon, Alaska  Palustrine — Serubrshire  Broad-Seaved decidugus Seasonally flooded ==
2 Cattall marsh MNear Brainesd, Minn, Falustrina - Errwrgont Persmsien Sazzonally flanded
_« 3 Inlang lakeshore marsh Lake Durant, M.'. Lacustrine Litaral Emergen: N-:-npers-i.-:l:unt Parmaneanily loodad
_d Flzating bog Adirandacks, MY, Palustring —_ Sorub-shrulr  Broad-leaved evergraen S.atu rated - o
& Salt marsh Mantucket, Mass, Eztuarine Intartidal Es-nargen.t. Frrsislant Tikat, Irregularly lzaded
5 Maple-ash swamp Sussen Courty, N,.J, Palustrina —_ Forestad Broad-leaved deciduagus Seasonally finoded T
! Brackish marsh Cadar Key, Fla, Estuzring Iritarticdal Emesgent Parzisten . . .'IT-:I-.aI, lerapurlarty .‘I-:-:d;
g Cypress-gum swamp Francis Mzrion National Foreet, 5.2, Palusinine —_ Fonested Meedlebroad-leaved deciduous Sﬁcrlirlcrrr-;nentl-f Taaded
] Facosin . Frangis Marion Natiunal.FDIaSL 5.0 Palustring — Scrub-shrub  Brosd-leaved evergrieen Saturated
n Cattonwond riparian forest  Near Rena, Navy, Patustring —_ Forested Groad-leaves deciduoys Temgarardy flaoded
1n Wit meadie Nisgually, Wash. Falusiring - Einergeng . I£'Er3|3-t[‘:flt Seasanally flooded T
2 Black sprice bog Juneau, Alaska : Balustzing = Forestad Mepdle-leavad seergrean Satursted
13 Pr.airir: pothola Diavil's Lake grea, M. Dak. Falu.s'.ri:lc —_ Err:erg:*.nl. Semipesrmanmatly f.:ndeu;l

MNaonparsistent

Figure 16. Examples of the clagsification for ma

are o suhsystems for the Palustring Systern, Fhotograph 1 by Dav

phatographers are with the LS. Fish aod Wildlife Service.

jor wetland types in the United States, fallow

ing Cowardin and nthers (1979), (Note that there
igh Qalil: 4 by Bill Zinniz 12 by fon Hall: 200 others by Balph W Tiner Al
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